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长径比的 Cu 纳米线有着重要的研究意义。此外,将 Cu 纳米线制成核壳结构可以防
止其被氧化和增加新的功能特性。本文以制备大长径比的铜基金属纳米线为主要目
标，对采用非水相注射法制备 Cu 及 Cu@Ni 核壳结构纳米线进行了研究。 
本文首先以乙酰丙酮镍、氯化铜为金属前驱体，以油胺作为还原剂，十八烯作
为溶剂，通过控制反应条件，制备出了 Cu 和 Cu@Ni 核壳结构纳米线。然后用 XRD、




发现，Cu 及 Cu@Ni 核壳结构纳米线都是 fcc 结构，含有孪晶，并沿[110]方向生长。 





Cu@Ni 核壳结构纳米线具有优异的催化性能，溶液在加入催化剂 1 分钟后即变为无
色。磁学测试结果表明，Cu@Ni 核壳结构纳米线具有室温铁磁性。 




















Long copper nanowires with a large aspect ratio not only may be used as building 
blocks in constructing nano-devices, but also can be an idea model material for 
fundamental research on the physical properties of one-dimension metal nanomaterials. 
Therefore, facial synthesis of copper nanowires with a large aspect ratio is of significant 
meaning. In addition, construction of a core-shell for copper nanowires can prevent them 
from being oxidized and provide new functionalities. For the purpose of preparation of 
copper-based metal nanowires with a large aspect ratio, we studied the chemical 
liquid-phase method for the synthesis of Cu and Cu@Ni core-shell nanowires. 
We employed the common reagents, i.e. copper(II) chloride dihydrate and nickel(II) 
acetylacetonate as metal precursors, oleylamine as the reducing agent and octadecene as 
solvent to prepare Cu and Cu@Ni core-shell nanowires. The products obtained were 
characterized by powder X-ray diffraction, scanning electron microscopy, and 
transmission electron microscopy. The various factors affecting the formation and the 
morphology of the products have been studied. The results show that factors such as the 
concentration of chloride ions, reaction time and the stirring speed are important. The 
concentration of copper chloride should be at 0.3~0.5 mmol and the injection time should 
be 1 h. The obtained Cu nanowires had a face-centered cubic structure. A growing 
direction of [110] was identified and twinned boundaries were also found.  
We also studied the formation mechanisms of the as-prepared nanowires. The results 
showed that Ni
2+
 was firstly reduced into zero-valent monomers by oleylamine at the 
reaction temperature which was not thermodynamically satisfactory for the formation of 
Ni nuclei. These Ni
0





the synergistic effect of oleylamine during a galvanic replacement reaction. The Cu 
nuclei would be formed and then grow into nanowires. When there is a longer time for 
reaction, the Ni
0
 would grow on the surface of Cu nanowires, which would lead to the 
final formation of Cu@Ni nanowires. The catalytic performance of Cu@Ni nanowires 
was excellent for the catalytic reduction of methylene blue by NaBH4 in water. The color 
disappeared after adding the nanowires in 60 seconds. Magnetic testing results showed 
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法首先由美国华盛顿大学的 Buhro 等[4,5]使用，在低温(165~203℃)制备出了 InP，
InAs，GaP 及 GaAs 等 III-V 族晶体半导体纳米线，这种 SLS 法的生长机理类 似于
金属 VLS 生长机理，二者的主要差别在于 SLS 法纳米线生长的液态团簇来自于溶






































1.3 Cu 纳米线的研究进展 
Cu 纳米线由于其独特的电学、光学和催化特性，使其拥有极其广泛的应用前景。


























可达 10nm，孔道数量在膜表面的分布密度可达 109 个/㎝ 2。Motoyama[35,36]等选用
Pt 和 Pd 对 PC 膜进行轨道刻蚀后用作模板，通过恒电势电沉积制备出直径为
15~200nm 的 Cu 纳米线。考察了铜在不同电解池中的沉积情况，实验表明，铜在阴
极包覆阳极电解池中的沉积速率比在阳极包覆阴极电解池中的要快。但由于模板孔






120℃时成功得制备出了纳米线[37],以及 Huang 课题组水热法在 120℃和 180℃下分
别还原氯化铜成功的制备了单晶和多晶超长纳米线[38]。 
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